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(54) UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a drain signal 
line from being broken by forming a source electrode in 
two-layered structure of different kinds of metal formed 
of the same materials with a drain signal line, and 
forming its lower layer of a conductive layer for contact 
and a material providing excellent contact and the other 
layer of a material with good coverage. 
SOLUTION: The source electrode 6S in laminate 
structure has its lower metal layer 6B identical to the 
conductive layer 3 for contact, so an excellent 
connection with the conductive layer 3 for contact can 
be made. Further, the source electrode 6S has its upper 
metal layer 6 formed of Al or alloy, so what is called the 
coverage characteristics are excellent, so that sufficient — ~ - 7h ° \ 
coverage can be obtained even if a contact hole 7H has—. - _ 
a steep step. The same effect can be obtained as to a 
drain signal line 6 and then step cutting at the overpass 
part of a step formed of a gate signal line 2 crossing the 
drain signal line can be prevented. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
l.This document has been translated by computer. 
So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim l] The thin film transistor turned on with 
the scan signal supplied to each pixel field of the 
field by the side of one liquid crystal at a gate 
signal line among the transparence substrates by 
which opposite arrangement is carried out 
through liquid crystal, While having the pixel 
electrode with which the video signal supplied to a 
drain signal line through this thin film transistor 
is impressed and forming said pixel electrode on 
the protective coat In the liquid crystal display 
which is connected with the source electrode of a 
thin film transistor positioned in the lower layer of 
this protective coat, and is formed with the 
ingredient as a drain signal line with the same 
source electrode of a parenthesis The good 
conductive layer for contact of said pixel electrode 
and contact is prepared. While the source 
electrode of this thin film transistor is connected 
to the end section of this conductive layer for 
contact through the contact hole formed in the 
insulator layer which serves as the gate dielectric 
film of said thin film transistor Said pixel 
electrode is connected to the other end of said 
conductive layer for contact through the contact 
hole formed in said protective coat and insulator 
layer. And said drain signal line It is the liquid 
crystal display characterized by other layers 
consisting of ingredients with a good coverage 
while it consists of two -layer structure of a 
different metal at least and the lower layer 
consists of good ingredients of said conductive 
layer for contact and contact. 

[Claim 2] The thin film transistor turned on with 
the scan signal supplied to each pixel field of the 
field by the side of one liquid crystal at a gate 
signal line among the transparence substrates by 
which opposite arrangement is carried out 
through liquid crystal, While having the pixel 
electrode with which the video signal supplied to a 
drain signal line through this thin film transistor 
is impressed and forming said pixel electrode on 
the protective coat In the liquid crystal display 
which is connected with the source electrode of a 
thin film transistor positioned in the lower layer of 
this protective coat, and is formed with the 
ingredient as a drain signal line with the same 
source electrode of a parenthesis The good 



conductive layer for contact of said pixel electrode 
and contact is prepared. The source electrode of 
this thin film transistor is connected to the end 
section of this conductive layer for contact through 
the contact hole formed in the insulator layer 
which serves as the gate dielectric film of said thin 
film transistor. And said drain signal line is a 
liquid crystal display characterized by these other 
layers consisting of ingredients with a good 
coverage while consisting of two-layer structure of 
a different metal at least, and the lower layer's 
extending rather than other layers and 
constituting said conductive layer for contact. 
[Claim 3] The conductive layer for contact is the 
liquid crystal display of a publication either 
among claims 1 and 2 characterized by being the 
same as that of the ingredient which constitutes a 
gate signal line. 

[Claim 4] The conductive layer for contact is a 
liquid crystal display given in either among claims 
1, 2, and 3 characterized by being formed with Cr, 
Mo, W, Ti, Nb(s), or those alloys. 
[Claim 5] The drain in signal line which consists of 
a laminated structure is a liquid crystal display 
given in either among claims 1 and 2 
characterized by being formed using the same 
photoresist. 

[Claim 6] The lower layer of a drain signal line is a 
liquid crystal display given in either among claims 
1 and 2 characterized by being formed with Cr, Mo, 
W, Ti, Nb(s), or those alloys. 

[Claim 7] Other layers of a drain signal line are 
liquid crystal displays given in either among 
claims 1 and 2 characterized by being formed with 
aluminum or its alloy. 

[Claim 8] A pixel «lectrodie is" a ^liquid crystal 
display given in either among claims 1 and 2 
characterized by being formed by ITO: r ^ . = : 
[Claim 9] The thin film transistor turned on with 
the scan signal supplied to each pixel field of the 
field by the side of one liquid crystal at a gate 
signal line among the transparence substrates by 
which opposite arrangement is carried out 
through liquid crystal, In a liquid crystal display 
equipped with the pixel electrode which consists of 
ITO to which the video signal supplied to a drain 
signal line through this thin film transistor is 
impressed Of the layered products of the gate 
dielectric film which constitutes said gate signal, a 
pixel electrode, or a thin film transistor at least, 
and a semi conductor, on the other hand While 
another side of the layered products of the gate 
dielectric film which constitutes a pixel electrode 
or a thin film transistor, and a semi conductor, 
and the source electrode of said thin film 
transistor formed even in this pixel electrode by 
extending are equipped with the configuration by 
which a laminating is carried out one by one The 
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layered product of said gate dielectric film and a 
semi-conductor is formed in the need field in the 
shape of an island. Said source electrode the 
conductor which consists of Cr or its alloy, or 
constitutes a layered product, and consists of Cr or 
its alloy in the lower layer, and consists of Cr or its 
alloy, while being constituted so that it may 
connect with said pixel electrode through the film 
said conductor - the liquid crystal display 
characterized by exposing the film from this gate 
dielectric film in the part which is positioned as a 
lower layer of the gate dielectric film which 
constitutes this thin film transistor, and is 
connected with said source electrode. 
[Claim 10] a conductor - the liquid crystal display 
according to claim 9 characterized by for the film 
serving as a gate signal line from this ingredient, 
and being formed at the same process as this gate 
signal line, 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a 
liquid crystal display, and relates to the liquid 
crystal display especially called an active-matrix 
mold. 
[0002] 

[Description of the Prior Artl The liquid crystal 
display of an active matrix mold is equipped with 
the drain signal line which was insulated by .the 
gate signal line which extended in the x directions 
and was installed in the direction of y, and these 
gate signal line, and extended in the direction of y, . 
and was installed in the field by the side of one 
liquid crystal side by side in the x directions 
among -the transparence substrates " by ^-which 
"opposite arrangement is carried" out through 
liquid crystal; ; r: aEfid"- the fteld of the shape "of a 
rectangle surrounded with each [ these ] signal 
line is constituted as a pixel field. 
[0003] And each [ these ] pixel field is equipped 
with the thin film transistor turned on with the 
scan signal (electrical potential difference) 
supplied to a gate signal line, and the pixel 
electrode with which the video signal (electrical 
potential difference) supplied to a drain signal line 
through this thin film transistor is impressed and 
which consists of ITO (Indium-Tin-Oxide), for 
example. 

[0004] And various configurations are devised in 
order that such a liquid crystal display may aim at 
improvement in the numerical aperture of the 
pixel field. 

[0005] The thing of a configuration of forming a 
pixel electrode in the top face of a protective coat 
prepared in order to avoid direct contact of the 
liquid crystal to a thin film transistor has come 
[ among those, ] to be known. 



[0006] It is because this pixel electrode can be 
formed greatly, without being regulated by 
existence of a gate signal line or a drain signal line 
if it does in this way. 

[0007] Since it must be made to connect with the 
source electrode of a thin film transistor 
positioned in the lower layer of a protective coat, 
this pixel electrode cannot but stop in this case, 
using inevitably for the configuration which aims 
at connection with this source electrode through 
the contact hole formed in this protective coat. 
[0008] And in this contact hole, good contact of the 
pixel electrode to a source electrode is needed. 
[0009] 

[Problem(s) to be Solved by the Invention] In this 
case, since forming in coincidence as the same 
ingredient as a drain signal line (a drain electrode 
also being included) is usually made in order that 
the source electrode of a thin film transistor may 
control increase of a manufacture man day, the 
good thing of contact nature with a pixel electrode 
is taken into consideration as an ingredient of the 
drain signal line in this case. 

[0010] Consequently, at least, aluminum or its 
alloy becomes the outside of that selection, and Cr, 
Ti, Mo, or those alloys serve as a suitable 
ingredient. Moreover, since contact in a 
semi conductor layer is also good, Cr, Ti, and Mo 
serve as an ingredient suitable also as each 
electrode of a thin film transistor. 
[0011] However, when Cr, Ti, Mo, or those alloys 
are used as the ingredient of a drain signal line 
(drain source electrode of a thin film transistor) in 
this way, the level difference formed by the gate 
signal line which intersects this overcomes this 
- drain-signal line/ a stage -piece tends^to produce it 
"in the section, and the problem of: being easy , to 
generate an open circuit of this drain wire came to 
be pointed out. 

[0012] This invention is made based on such a 
situation, and the purpose is in offering the liquid 
crystal display which can prevent an open circuit 
of a drain signal line. 
[0013] 

[Means for Solving the Problem] It will be as 
follows if the outline of a typical thing is briefly 
explained among invention indicated in this 
application. 

[0014] Namely, the thin film transistor turned on 
with the scan signal supplied to each pixel field of 
the field by the side of one liquid crystal at a gate 
signal line among the transparence substrates by 
which opposite arrangement is carried out 
through liquid crystal, While having the pixel 
electrode with which the video signal supplied to a 
drain signal line through this thin film transistor 
is impressed and forming said pixel electrode on 
the protective coat In the liquid crystal display 
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which is connected with the source electrode of a 
thin film transistor positioned in the lower layer of 
this protective coat, and is formed with the 
ingredient as a drain signal line with the same 
source electrode of a parenthesis The good 
conductive layer for contact of said pixel electrode 
and contact is prepared. While the source 
electrode of this thin film transistor is connected 
to the end section of this conductive layer for 
contact through the contact hole formed in the 
insulator layer which serves as the gate dielectric 
film of said thin film transistor Said pixel 
electrode is connected to the other end of said 
conductive layer for contact through the contact 
hole formed in said protective coat and insulator 
layer. And said drain signal line While it consists 
of two-layer structure of a different metal at least 
and the lower layer consists of good ingredients of 
said conductive layer for contact and contact, it is 
characterized by other layers consisting of 
ingredients with a good coverage. 
[0015] Thus, especially, the constituted liquid 
crystal display prepares separately the good 
conductive layer for contact of a pixel electrode 
and contact, and is aiming at connection between 
this pixel electrode and the source electrode of a 
thin film transistor by minding this conductive 
layer for contact. 

[0016] And the source electrode which consists of a 
drain signal line and this ingredient consists of 
two layer structure of a different metal at least, 
and since the lower layer consists of good 
ingredients of said conductive layer for contact 
and contact, it can also plan dependability of 
contact of the source electrode to this conductive 

f layer for contacts . ^-r*^-.-^ ..- -.. ; 

"[0017] -On the other hand; since other layers 
except the lower layer consist of ingredients with a 
good coverage, a level difference can overcome the 
drain signal line which consists of this source 
electrode and this ingredient, and generating of 
the open circuit in the section can be made to 
control now. 
[0018] 

[Embodiment of the Invention] Hereafter, each 
example of the liquid crystal display by this 
invention is explained using a drawing. 
[0019] [Example l] In the active-matrix liquid 
crystal display according to this invention first 
Among the transparence glass substrates by 
which opposite arrangement is carried out 
through liquid crystal, in the field by the side of 
the liquid crystal of one transparence glass 
substrate 1 There is a drain signal fine 6 which is 
insulated with the gate signal line 2 which 
extends in the x directions and is installed in the 
direction of y, and these gate signal line 2, and 
extends in the direction of y, and is installed in the 



x directions. The field of the shape of a rectangle 
surrounded with these gate signal line 2 and the 
drain signal line 6 is formed as a pixel field. 
[0020] That is, those aggregates constitute a 
display by arranging a majority of each [ these ] 
pixel fields in the shape of a matrix. 
[0021] And a thin film transistor TFT and the 
addition capacitative element Cadd are formed in 
a part of field of the periphery except the center 
section, and the pixel electrode 10 is formed in 
each [ these ] pixel field at almost all the parts of 
the field of a center section. 

[0022] Thus, each pixel field constituted 
constitutes a pixel from a common pixel electrode 
(transparent electrode common to each pixel field) 
formed in this liquid crystal side of the 
transparence glass substrate with which another 
side counters through liquid crystal. 
[0023] That is, in each pixel field mentioned above, 
that pixel field is demarcated, by supplying a' scan 
signal to the gate signal line 2, the corresponding 
thin film transistor TFT turns on, the video signal 
supplied from the drain signal line 6 through this 
turned-on thin film transistor TFT is supplied to 
the pixel electrode 10, and electric field are 
produced between said common pixel electrodes. 
'As for the liquid crystal between this pixel 
electrode 10 and a common pixel electrode, the 
light transmission property is controlled by this. 
[0024] In this case, said addition capacitative 
element Cadd is formed between the gate signal 
lines 2 of another side and the pixel electrodes 10 
which demarcate this pixel field, and even if 
supply of the scan signal to one [ said ] gate signal 
line 2 is no longer made and a thin film transistor 
— TFT turns : off^by^ this addition ^ capacitative 
element cadd, the video signal impressed to said 
pixel- electrode 10 is held comparatively long 
between said common pixel electrodes. 
[0025] Next, each configuration member 
mentioned above is explained to a detail. 
[0026] Gate signal line 2 drawing 2 shows the top 
view of each configuration member formed in the 
liquid crystal side of the transparence glass 
substrate 1, and a gate signal 2 extends in the x in 
drawing direction, among these it is formed. In 
addition, the sectional view of the I -I line in 
drawing 2 is shown in drawing 1 . 
[0027] This gate signal line 2 was directly formed 
in the front face of the transparence glass 
substrate 1, it was running between a pixel field 
with the bottom, and pixel fields with the bottom 
among drawing, and, as for said each pixel field, 
the abbreviation one half of each whole was being 
illustrated. 

[0028] and this gate signal line 2 is formed in that 
part to serve also as gate electrode 2A of the thin 
film transistor TFT formed in the pixel field in a 



drawing Nakagami side -* having - coming -- **** 
this - the part is formed as a part which made 
the gate signal line 2 extend a little in a drawing 
Nakagami side. 

[0029] Moreover, said especially gate electrode 2A 
formed in the gate signal line 2 ; and this gate 
signal line 2 and one is formed by this example 
with the ingredient which consists of an alloy 
which uses Cr or this Cr as a principal component. 
As an alloy which uses Cr as a principal 
component, the alloy which consists of Cr and 
metals, such as Mo, W, Nb, and Ti, becomes 
suitable. 

[0030] Although the alloy which uses aluminum or 
this aluminum as a principal component can also 
be considered, since it is easy to produce the 
so-called hillock (projection) which causes a short 
circuit between the below:mentioned drain signal 
lines 6 which are made to intersect this gate 
signal line 2 through an insulator layer 4, and are 
formed as a gate signal line 2, in this example, it 
has the composition of having avoided such evil. 
[0031] the conductive layer 3 for contact - it is the 
configuration member formed especially in this 
example, and functions as a mediation layer for 
aiming at connection with source electrode 6S and 
the pixel electrode 10 of a thin film transistor TFT. 
The effectiveness of this conductive layer 3 for 
contact is later mentioned in the term of 
explanation of these other configuration members 
from it being what is demonstrated by relation 
with other configuration members (source 
electrode 6S and pixel electrode 10). 
[0032] And this conductive layer 3 for contact 
consists of alloys which use the same ingredient as 
said gate- signal -line -2>i:e.,> Gr, and this- Cr ~ as a 
"principal component from:the meaning which does 
not increase^ the process of * the manufacture 
approach, and is formed at the same process as 
this gate signal line. 

[0033] The insulator layer 4 which consists of a 
silicon nitride is formed in the front face of the 
insulator layer 4 transparence glass substrate 1 
throughout the also including said gate signal line 
2 and the conductive layer 3 for contact. 
[0034] This insulator layer 4 is a drain signal line 
later mentioned further as a dielectric film in the 
formation field of the addition capacitative 
element Cadd as gate dielectric film in the 
formation field of a thin film transistor TFT. In a 
crossover field with said gate signal line 2, it has a 
function as an interlayer insulation film to this 
drain signal line 6. 

[0035] It is some fields of the front face of the thin 
film transistor TFT aforementioned insulator 
layer 4, and the semi conductor layer 5 is formed 
in the field superimposed on said gate electrode 2A 
formed in the gate signal line 2 and one. 
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[0036] This semi-conductor layer 5 consists of the 
so-called itype semiconductor layer which has not 
doped the impurity intentionally. 
[0037] And drain electrode 6D and source 
electrode 6S are estranged mutually, and are 
formed in the front face of this semi -conductor 
layer, it is placed between interfaces with this 
semi-conductor layer 5 in that formation field by 
the contact layer which doped high- concentration 
n mold impurity, and this drain electrode 6D and 
source electrode 6S are formed in them. 
[0038] In this case, the layer which doped n mold 
impurity is formed in the front face of said 
semi conductor layer 5 of i mold, and further, after 
forming drain electrode 6D and source electrode 
6S, the above-mentioned configuration can be 
obtained by etching this layer that used drain 
electrode 6D and source electrode 6S as the mask, 
and doped n mold impurity. 

[0039] Thus, a channel layer is formed in the r 
semi-conductor layer 5 of i mold through gate 
dielectric film (a part of insulator layer 4), and the 
constituted thin film transistor TFT is the 
so-called MIS mold transistor through which 
between drain electrode 6D and source electrode 
6S comes to flow through this channel layer, if a 
scan signal is supplied to gate electrode 2A from 
the gate signal line 2. 

[0040] In addition, drain electrode 6D of an MIS 
mold transistor and ****** of source electrode 6S, 
and originally it is determined by the bias polarity 
in the meantime, and that polarity comes to carry 
out working reversal, and it is exchanged among 
that nominal ****** in the circuit of this liquid 
crystal display. However, in this example, it fixes 
-with source^ electrode 6S,^and the -side connected 
with .the expedient upper pixel electrode 10. of 
explanation is expressed; r " 
[0041] And this drain electrode 6D is constituted 
so that it may become clear by the after-mentioned, 
and it may be formed in the drain signal line 6 and . 
one, and also in source electrode 6S, it is formed 
with the same ingredient as this drain electrode 
6D, and it is formed at the same process. 
[0042] The drain signal-line 6 drain signal line 6 is 
formed on said insulator layer 4, in drawing 2 , 
runs the left-hand side of a pixel field in the 
direction of y, and is shown, and some drain signal 
lines 6 are formed to serve also as drain electrode 
6D of the thin film transistor TFT formed in the 
pixel field in a drawing Nakamigi side -■ having 
this - the part is formed as a part which made the 
drain signal line 6 extend a little in a drawing 
Nakamigi side. 

[0043] And especially in this example, this drain 
signal line 6 is formed as a signal line of a 
laminated structure, consists of metal layer 6B 
which consists of an alloy which makes a principal 
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component the same ingredient as a gate signal 
line, i.e., Cr, and it, for example in the lower layer 
by the side of that insulator layer, and consists of 
metal layer 6C which consists of aluminum alloys, 
such as aluminum-Si or aluminum Ti Ta, etc., for 
example in that upper layer. 

[0044] The lower layer and upper layer completely 
consist of the same pattern, and the drain signal 
line 6 which consists of such a laminated structure 
can be formed by etching continuously by the 
same photoresist therefore: Or ITO may be used 
instead of aluminum. 

[0045] Since it is formed at the same process as 
this drain signal, line 6 (drain electrode 6D) as 
mentioned above, source electrode 6S of a thin 
film transistor TFT are formed as a laminated 
structure which consists of the same ingredient as 
the drain signal line 6. 

[0046] And source electrode 6S in this case are 
connected to the below-mentioned pixel electrode 
10 once through said conductive layer 3 for contact 
positioned in the lower layer of an insulator layer 
4. 

[0047] That is, contact hole 7H to which the end 
section by the side of the thin film transistor TFT 
of the conductive layer 3 for contact is exposed are 
beforehand prepared after formation of said 
insulator layer 4, and as source electrode 6S fully 
cover these contact hole 7H, they extend and are 
formed. 

[0048] Here, since the lower layer metal layer 6B 
of source electrode 6S which consist of a laminated 
structure is the same as that of the conductive 
layer 3 for contact, they can make good connection 
with this conductive layer 3 for contact. 
[0049] Moreover; sihGe metal layer 6C«ofr the>upper - 
layer is formed with aluminunror- its alloy, source 
electrode 6S~eome to be excellent in the so-called 
coverage property, and even if the steep level 
difference has arisen in said contact hole 7H, they 
can plan sufficient coverage. 

[0050] The level difference formed by the gate 
signal line 2 which the same effectiveness is 
acquired also in the drain signal line 6, for 
example, intersects this overcomes this, and it can 
prevent the stage piece in the section now. 
[0051] The protective coat 8 which consists of a 
silicon nitride, also including this drain signal line 
6 is formed in the whole region of the top face of an 
insulator layer 4 in which the protective coat 8, 
thus the drain signal line 6 were formed. 
[0052] And as for this protective coat 8, contact 
hole 9H are formed with the insulator layer 4 
positioned in that lower layer, and a part of other 
end of the opposite side is exposed by the side 
connected with said source electrode 6S of said 
electric conduction film 3 for contact by these 
contact hole 9H. It is constituted so that the pixel 



electrode 10 later mentioned through these 
contact hole 9H may be connected to this electric 
conduction film 3 for contact, as a result it may 
connect with source electrode 6S of a thin film 
transistor TFT. 

[0053] Here, it is formed so that a protective coat 8 
may become larger than that of a lower layer 
[ etching rate / of the upper layer ], when it is 
classified into the upper layer and a lower layer, 
and thereby, said level difference of contact hole 
9H is formed in a smooth configuration. It is for 
making it connect with the electric conduction film 
3 for contact, without said pixel electrode 10 
raising a stage piece by these contact hole 9H. 
[0054] Thus, although it becomes the 
configuration which the liquid crystal display in 
this example has in connection with source 
electrode 6S and the pixel electrode 10 of a thin 
film transistor TFT, and must form contact hole 
9H besides said contact hole 7H, if this pixel 
electrode 10 is seen from increase of the numerical 
aperture which positions in the top face of a 
protective coat 8, and is obtained, the area 
occupied to it will become small. 
[0055] In addition, although not illustrated, said 
protective coat 8 is constituted so that opening 
which makes the end section of the extension 
direction of the gate signal line 2 and the end 
section of the extension direction of the drain 
signal line 6 expose, respectively may be formed 
and an external terminal may be formed in this 
opening in the case of said formation of contact 
hole 9H. 

[0056] The pixel electrode 10 which consists of ITO 
(Indium-Tin-Oxide) is formed in the top face of the 
pixel electrode 10 aforementioned protective coat 8. 
[0057] and. this pixel electrode 10 covers and forms 
the- part in which said contact hole 9H were 
formed at least ** having -■ thereby - this pixel 
electrode 10 - this — it connects with the electric 
conduction film 3 for contact exposed from contact 
hole 9H, and is constituted. 

[0058] In this case, since contact hole 9H currently 
formed in the protective coat 8 are formed in the 
configuration with that smooth level difference as 
mentioned above, the pixel electrode 10 comes to 
be connected to the electric conduction film 3 for 
contact, without raising a stage piece. 
[0059] Here, since it is admitted that that 
ingredient consists of Cr or its alloy as mentioned 
above, and the electric conduction film 3 for 
contact has good contact nature with ITO, this 
metal can aim at contact to the pixel electrode 10 
good. 

[0060] And the pixel electrodes 10 differ in the 
gate signal line 2 for making the thin film 
transistor TFT corresponding to the pixel 
electrode 10 turn on. A part of other adjoining gate 
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signal lines 2 are overlapped through said 
insulator layer 4 and protective coat 8, and the 
addition capacitative element Cadd is constituted 
in this superposition section (in drawing 2 ). It is 
shown that this gate signal line 2 is overlapped on 
the pixel electrode 10 positioned by the gate signal 
line 2 bottom, and it is formed in it. 
[0061] The insulator layer 4 and protective coat 8 
by which one electrode was formed in the 
superposition field with the pixel electrode 10, and 
the pixel electrode 10 formed the electrode of 
another side in the superposition field with the 
gate signal line 2, and the addition capacitative 
element Cadd gate signal line 2 was pinched with 
each [ these ] electrode have a function as a 
dielectric film. 

[0062] As explained above, according to the liquid 
crystal display mentioned above, especially, the 
good conductive layer 3 for contact of the pixel 
electrode 10 and contact is formed separately, and 
connection between this pixel electrode 10 and 
source electrode 6S of a thin film transistor TFT is 
aimed at by minding this conductive layer 3 for 
contact. 

[0063] And source electrode 6S which consist of a 
drain signal line 6 and this ingredient consist of 
two -layer structure of a different metal at least, 
and since the lower layer consists of good 
ingredients of said conductive layer 3 for contact 
and contact, it can plan dependability of contact of 
source electrode 6S to this conductive layer 3 for 
contact. 

[0064] on the other hand - this since other 
layers except the lower layer consist of ingredients 
with a good coverage, a level difference can 
overcome- the drain "signal ^ line 6 which consists of r 
source electrode 6S and .this - " ingredient, and 
generating of the open circuit in the section can be 
made to control now 

[0065] [Example 2] Drawing 4 and drawing 5 are 

the block diagrams showing other examples of the 

liquid crystal display by this invention. 

[0066] Only a different part from the configuration 

of the example 1 mentioned above is explained 

below. 

[0067] the electric conduction film 3 for contact - 
in this example, as shown in the example 1, the 
gate signal line 2, simultaneously the electric 
conduction film 3 for contact to form do not exist, 
but the electric conduction film 3 for contact which 
has the same function as it is formed on the 
insulator layer 4. 

[0068] Namely, the inside of source electrode 6S of 
the thin film transistor TFT which consists of a 
laminated structure, Metal layer 6B which 
consists of Cr positioned in the lower layer, or its 
alloy this - he makes it extend further from the 
original formation field of source electrode 6S, and 



is trying to give the function as this electric 
conduction film 3 for contact to this layer that 
extended (for this reason) Metal layer 6C which 
consists of the upper aluminum or its alloy is 
formed only in the original formation field of 
source electrode 6S. 

[0069] Since the electric conduction film 3 for 
contact in this example also consists of an 
ingredient of the electric conduction film 3 for 
contact shown in the example 1, i.e., Cr, and its 
alloy, good contact of the pixel electrode to this 
electric conduction film 3 for contact can be aimed 
at. 

[0070] And since it is not necessary to make 
SURUHORU connection to said electric 
conduction film 3 for contact of source electrode 6S 
of a thin film transistor TFT, while being able to 
aim at reduction of a production process as 
compared with an example 1, improvement in a 
numerical aperture can be aimed at. 
[0071] source electrode 6S, simultaneously the 
drain signal line 6 to form of the drain signal- line 
6 thin film transistor TFT this -- since it has 
composition which source electrode 6S mentioned 
above, the laminated structure will be formed by 
photoresist different, respectively. 
[0072] That is, metal layer 6B which consists of 
lower layer Cr and its alloy is formed by the 
pattern which also forms said electric conduction 
film 3 for contact in the layer and one, and metal 
layer 6C which consists of the upper aluminum 
and its alloy by the pattern except the part of said 
electric conduction film 3 for contact is formed 
after that. 

[0073] [Example 3] Drawing 5 is the block 

diagram -sho wing v others- examples^of s the -liquid 

crystal display by this invention.- r p . .- 

[0074] Only a different part from the configuration 

of the example 1 mentioned above is explained 

below. 

[0075] a conductor the film 12 this conductor 
the film 12 consists of Cr or its alloy, and it is a 
gate signal line and this ingredient, and it is 
formed with the same configuration as this gate 
signal line. 

[0076] this conductor - that end was positioned in 
the lower layer of a layered product which consists 
of the same pattern of the insulator layer 4 (gate 
insulation insulator layer) and the semi conductor 
layer 5 which constitute a thin film transistor TFT 
like the after-mentioned, and the film 12 was 
reached and formed even in the contact field with 
the pixel electrode 10. 

[0077] this conductor - about the effectiveness of 
the film 12, it mentions later. 

[0078] a thin film transistor TFT - for this reason, 
unlike other examples, the sequential layered 
product of an insulator layer 4 (gate dielectric 
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film) and the semi-conductor layer 5 which 
constitutes this thin film transistor TFT is put in 
block to a required field in the shape of an island, 
is formed in it (formed at the same photo-mask 
process), and it is not formed [ extend said 
insulator layer 4 and ] even in any fields other 
than the formation field of this semi -conductor 
layer 5. 

[0079] in this case, gate dielectric film - that 
lower layer - setting -- said conductor it is 
positioned, and only the end section of the film 12 
makes and is formed. 

[0080] the 10 pixel electrode 10 of pixel electrodes 
is directly formed on the transparence substrate 1 
having - the part said conductor - the other 
end of the film 12 is overlapped and it is formed in 
it. 

[0081] It consists of a layered product of the source 
electrode 6S two-layer structure of a thin film 
transistor, the lower layer consists of Cr or its 
alloy, and the upper layer consists of aluminum or 
its alloy. 

[0082] In this case, it consists of layered products 
which the drain signal line 6 formed in coincidence 
at the same process as these source electrode 6S 
also becomes from the same ingredient. 
[0083] these source electrode 6S [ and ] - that side 
face from the top face of the semi conductor layer 
5 - it extends along the side face of an insulator 
layer 4 (gate dielectric film) further -- having - 
said conductor - even the top face of the film 12 is 
reached, in addition this example - this the 
edge where source electrode 6S extend - said 
conductor the pixel electrode 10 on the film 12 
being overlapped, and being formed in it this - 
- the dependability* over "the ^pixel electrode 10 of - 
source electrode 6S is secured.^ " ~ 
[0084] said "conductor of stfch source electrode' 6S - 
by making it the connection configuration of the 
pixel electrode 10 through the film 12, an open 
circuit of source electrode 6D generated according 
to the cause of the insulator layer 4 (gate dielectric 
film) especially formed in the shape of an island 
can be prevented now. 

[0085] That is, when a thin film transistor TFT is 
formed by using the pixel electrode 10 as a lower 
layer, it becomes usual that make the gate 
dielectric film superimpose on said pixel electrode 
10, and it forms the part of the circumference of it. 
In this case, it is checked that the gate dielectric 
film of the part on which this pixel electxode 10 is 
overlapped brings about an open circuit of source 
electrode 6S which abnormality growth of that 
ingredient is looked at by the effect of the plasma 
hydrogen at the time of that formation, and are 
behind formed in the part of growth under it that 
above. 

[0086] Since such a fault is incidentally made 



solved, make the layered product of gate dielectric 
film 4 and the semi conductor layer 5 estrange 
from the pixel electrode 10, and you make it form, 
and make it once crawl on the transparence 
substrate 1 top exposed between this layered 
product and the pixel electrode 10 in source 
electrode 6S, and it can consider making it extend 
so that it may superimpose on the pixel electrode 
10 further. However, when it does in this way, it 
does not become an essential solution from 
producing **** in this transparence substrate 1 in 
the case of the selective etching for forming this 
layered product, and an open circuit of source 
electrode 6S arising in this part that can be 
scooped out. 

[0087] the conductor shown in this example - that 
from which the film 12 serves as a means which 
can solve the fault mentioned above ■■ it is - this 
conductor - it becomes, without producing **** in 
the case of the selective etching for forming this 
layered product layered product so that the 
abnormality growth mentioned above to the gate 
dielectric film 4 formed by superimposing on the 
film 12 may not be brought about. 
[0088] 

[Effect of the Invention] According to the liquid 
crystal display by this invention, an open circuit of 
a drain signal line can be prevented now so that 
clearly from having explained above. 

[Brief Description of the Drawings] 
[Drawing ll With the sectional view showing one 
example of the liquid crystal display by this 
invention, it is equivalent to the sectional view in 
the I I line of drawing 2 . 
- v [Drawing, v2l < -It- >is .? rthe -~ 'top: ^view shawing^one. 
example of the Jiquid .crystal display by this 
invention.^ 1 -—" : . - 

[Drawing 31 With the sectional view showing other 
examples of the liquid crystal display by this 
invention, it is equivalent to the sectional view in 
the III -III line of drawing 4 . 

[Drawing 4l It is the top view showing other 
examples of the liquid crystal display by this 
invention. 

[Drawing 51 It is the sectional view showing other 
examples of the liquid crystal display by this 
invention. 

[Description of Notations] 

3 [ .. Thin film transistor ] .... The electric 
conduction film for connectors, 6S .. A source 
electrode, 10 A pixel electrode, TFT 
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[0050] znzkit. hw ym^neiza^xh 
mwmmtf&ttti. t:kz_ixztik$m~r&¥-hm 
*m 2 iz x ->xBti& ti&®mcom *)mz.mz*uih& 
mtizmskx^h&oiztch. 

[0051] UWM8 

B^^iit HIS HW 6 & t isASCtz kLKis 

[0052] -?-LT. i<^«SlS8tC(i. -etfOTStCffi 
»cJ(t<bixl.*fe^JK4fcfct,l^ 3y??b*-/l-9H 

hffl#SK3oMfBy-xm®6 s kmmznh 

mkli^m<Mm&<r>-&Wmm.Zti&J:oiz%:^x 

{i?illh7>^x^TFTcoy-xS€i6 Stc^MS/i 

[0 0 53] ZZX\ ffiSM8<i^^±JifcTJlfct: 

-tnt 0*** <**;J:- , 3WB«a3fiT* 0~ ZtttzJ: - 
0 Wian.^ ^.b *-7k9 H<r>&mm httBlkizB 
^ixi,Xoiz^x\,^. Z<?)Ziy9?y-fr-)V9Yi 

izxix: mmmmm oitmmiim-tzk^K 3 
y 9 9 vwgmms izmmzttz, x ? iz-tz^xh 

[00 54];^^:. *mmizi$H2,m$g&f3i 

mmi ok<r>mmz$>-jxmtty?7 h*-^7H<7> 

mz a y 9 9 y 9 h £ t »^ L ^ (.mti'^c ^> * v % 
m^t^rl.* 4 . MBim«Sl 0^«aH8O±ffiC{iiM 

[0055] =5rfe. . H*LTV**v*#. HulSfllgJg8 
fjE3V^^h7n-;U9HO»^^c. 

^m2<mw5ftcr>-i(m}5Z.VY w ymm&t><nm 
ti. zo)mnmzis^x?\-t$%frimf$.2tizj:?tzffi 

[0056] BSgS 1 0 
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mi&mm8<r)±.mzii?zb Hi I TO ( Indium-Tin-0 
xide) A>£>3rSBSm@l 0imi8.2tlX^&. 
[0 0 5 7] -etT, ;^W^«|gi oii'J>-%<b i>m 

may?? h^-;u9 H*qBj«sfLfeaj**»oT»ja 

Xffif$.2ixX^&. 

[0 0 58] ..BfiUfcidtc. 6M8fc?ES 

[00593 zzt. n>-9<7hmwm&3\±. *<rm 

[0060] *LT\ 0(2. <?aB%fHSl 

0fcttJ£^S»18h9^^*TFT£*^3i^7t#) 

<n?~ v mm 2 fc <«t&- o . « m<r>y- h 

»2^^fc:fnEttilW4fe , J:^filW«8*^LTa«. 
Six. CKOfiggPtCfcV^TftSn^SfH^Caddi&flbR 

2<0TWfc«iKS^tt4>ii4M««ffi 1 0 im?- Kfl» 
*2fc«*S*LT#Jfc§ftT^*£'fc*SLTVV&) . 
[0061] fWg«6?C add 

y- h 2 u , toasts i o t omsmmzti 
^x\ u miiou. * 

<oy- h «-9« 2 k <HUMNttfc:& V , ffll^rcomSi £ 

-•TV>4... — •=:-•.■.■.,-■■.•;_.-:-•."■ - 

[0062] JBLhKflHUbJ: p te, -k»Lrt:iBHfc**§S 
■CfcfUf, HHMl Ofcnv^'bwjUSfS: 

mws3*-frt-2>ztizi~>xtmmmmi otmrnh 

y y i?A 9 T F T CO V - XMM 6 S k CO £ 0 o T V "> 

[0063] -eLT. HW>-«#lt6i:H*m*»6* 
*V-x«ff6S». 4^r< kt>J!$:£&Jg<02B«jt 

K0©«tt^H* £ k tfTZ $>&oizt£S>. 
[0064] — RV-XVS 6 S 4: H#»a»&=flr& 
FW>-ffire*6{i. *«>TJI*IIt<ttaJ|ti*'<I<'- 

[0065] C*ttM2)H-4*Jj:tfH5li. *f»!Bfc: 



[0066] J^LfcHSfeWl irMfcbW&hWtV)*. 

[00 67] hfflggH3 

<i*hr 2 k RB(rc»jsf 4 ?>?<?h mmmm 3 asRt 

#*e>&&4 ±tc»«$ v ^4 . 

[0068] s MmR*»t>*hnm v^sv 

X^TFW/-^ti6S«Do*>, ^^TSt'fiS-^ 
tt&ft4Cr&4U«<Z)^&*>&$:4&flJi6B£ N 

^<0S«$<TJtJBfc:B[3>^^hffl^«JS3i:LT 
[0069] C^OfcfflW=*j»t6 3^? hjmi3 

[0070] mmbyy^^TFTcov—x 

«S6 SOl?IE3^^^ hffi^f^S3fc*H-4^*- 
«&xge>«K£Bas i k#T^ 4 k k t t=BHP*<oi»i 
[00 7 1 ] Kb>f yff-s§-|£6 

fiM h 5 V VX 9 T F T<?0 y -Xti 6 S k ftlSCCJgjft 
T4 FW yft^SI6{±, ^y-Xfi6 Stf±j£ Ltz 

m$Lbtc-?x\^z\bfrc zcommffimzztitritm 

[ 0 0 7 2 ] tttyh . TScOG rfc ZX/ L, 
^:4^J16B5r. ^<0Jf k-ftfciiuKn^? hfflS 

1 *5j:t/-eo^*>^^4^®il6CS:^-ri.. 

[0073] tmmm3) m5i±. *muz*&msu& 

[0 0 74] ±3^L^SIit0yi«Ofll^;kS^4^^ 
[0075] gftil 2 

^cO^frJll 2ti. C rfoh\.m*ffy&±frL>m&Z 

y-hmm&bmtimx'bix. t-^y-vm^ 
m.bn-<r>m^.xm^ixhx^i,zti:'>x\^. 
[0076] znm&m 1 2ti, f^coi 5 Kftja b 5 
>^^TFT$:«fig-r4i^K4 (y-bmrnm 
m) b¥m&m5 b<Dm-j-<?->frt>%z>mmftcr)T 
mt,zi:<n>~i&immrmhti. a^msi okco^^^ 

9 hm®l-z£X'B.A,X'&f&.Z1\tzi><7)b%-oX^2>. 
[0077] CCD^Kl 2<7)MlZ-O^Tmmt 



(7) 



WBPP 10-104660 



[0 0 78] gjh^yyXj'TFT 

[0 0 79 3 «lco%^, ^-'-h^iSim. *<DTJlKfc 
wawriBSIfWRl 2<o-JB»o»3WftB^t?feiii J: d 

[00803 H^im 1 0 

[0 081 3 M$&h7>'i''X7<DV-xmM6S 

[0 0 82 3 .ItfD*§-£\ Jic7)y-xmffi6 St|B]— <0I 

[0 0 83 3 ^LT. ;^y-xtS6S{l 
JR) «!»Bfc*oT8BtS*i.l9ISWW«l 2<0±Hfc:4 
sog^iJBaPii, f«B!»*JKl2^)±^)B3B««l 
6 S 1 0 <3Htt£«**-* i 5 ic^r 

[0 084 3 £0£3&V-;iffi6Saff|fi*{*]Bl 
T „ Wfcr M£fc:$j£3ft.fc««fclt4-: ( y-.Mftft«) 

h^tt^X'thi.'UZ^h. 

[00853 -t%h*>. wmmmi ozTmtbxmm 
-e^a^-gp^BijiE®^m®i otcs^^-y-Tjg 



y -xmm 6 s coBf tt £ t *; 4>-r c t &m& § ftx v » 

[0 086] *>%Mz. ZCOX $%X&£mVtZ-£&tz 

o*»«>«ias*T»*3-fr. y-x«fiS6 s ztmmft 
tmmmm i o fc<oia£«s$*ro*4»!iMHKi <o± 

Sr-H ifchtf. $ fcfiSCS 1 0 ±.lzM&i~&£ 3 te 

mmmftz&f&-f$>*:fo<r>mtJi*v^>7cr>mz 
mmmm 1 tsai*** t» i«tt#w>at»t*jv^T y 

[00873 *mmmi,z7jkLtimfo& 1 2«. ±^l/c 
2 izms Lxm&LZtiK-y- M&K8R4 iz±m Ltzm® 

it 
[00883 

[?&i$§«9SllR3 J3Ub»BBLfcii:3&»4>i!B^*»«rJ:dfc:, 
[«Of3*5rlfc<9!3 

[an ^mizx^m^m^mmco-mmmiTsk-tm 
mmx\ ffl2<r>i-miztnf&mffimi,zm%-tz,. 
iM2 3 *miizizm&i^&cr^mifomz^¥ 
mmx'$>&. 

im3i *miiz£zm&mxmm<r)mcr>mmm£*i-t 

[04 3 ^^^is^a^^S^fEcoSISfiCT^^ 
[05 3 *^fciS?gB a B j^T^«<Ofli!co^ilfiCTSr^ 

mmmxh&. 

3 rJ-^^JB^ttK. 6S y-^t®. 10v 

TFT mmhyyisx?. 
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